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TOE10G-IP Demo Instruction

Revl.1 18-Nov-16

This document describes the instruction to run TOE10G-IP for transferring 10-Gb data between
FPGA development board and PC through 10 Gigabit Ethernet. This demo can select to run with
supported and unsupported Jumbo frame PC.

1 Environment Setup

As shown in Figure 1-1, to run TOE10G-IP standard demo, please prepare

1) FPGA Development board (Arrial0 SoC development board)

2) PC with 10 Gigabit Ethernet support or 10 Gigabit Ethernet card

3) 10 Gigabit SFP+ Copper Cable (DAC) or 2x10-Gigabit SFP+ Transceiver with Optical
cable for network connection between FPGA Development board and PC

4) micro USB cable for programming FPGA between FPGA Development board and PC

5) “send_tcp_client_10G.exe” and “recv_tcp_client_10G.exe”, provided by Design Gateway,
which are test application available on PC

‘recv_tep_client_10G’ |- ‘send_tcp_client_10G’

| 10Gb SFP+ DAC
Cable @ Port#A

AL .._l..l_
7'~T 7‘:1- -27‘?3

LESL
HlLO _ybboourt

GPIO LED

Figure 1-1 TOE10G-IP Demo Environment Setup on Arrial0 SoC board

Note: Test result in this document is captured by using following test environment.

[1] 10G Network Adapter: Intel X520-DA2
http://www.intel.com/content/www/us/en/network-adapters/converged-network-adapters/
ethernet-x520-server-adapters-brief.html

[2] 10-Gigabit SFP+ DAC cable
http://www.netgear.com/business/products/switches/modules-accessories/axc761.aspx

[3] PC: Motherboard ASUS H87M-E, 32 GB RAM, 64-bit Windows7 OS
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2 Demo description

There are two test modes, i.e. sending mode and receiving mode between FPGA
development board, running as TCP Server, and PC which running as TCP Client. Each
transfer mode requires different test application on PC.

To select test mode and test parameter such as transmit packet size, user can set by 3-bit
DIPSW at Bit5-7 of SW2 on the board as shown in Figure 2-1. The description of each bit is
shown in Table 2-1.

Figure 2-1 FPGA DIPSW to select test mode

Table 2-1 DIPSW Setting Definition

FPGA ON (Logic ‘0" OFF (Logic ‘1"

Bit0 | Sending mode by using non-Jumbo frame | Sending mode by using Jumbo frame
(1456 bytes) (8960 bytes)

Bit1 | Sending mode Receiving mode

Bit 2 | Receiving mode without data verification Receiving mode with data verification
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The status of the demo can be monitored by 4-bit FPGA LED (D25 — D28) as shown in Figure 2-2.
The description of each status LED is shown in Table 2-2.

Figure 2-3 Start SW and Reset SW position

Table 2-2 LED Definition

FPGA ON/BLINK OFF
LED
0 ON: IP initialize complete Not complete.
Please check that StartSW (S3) has already been
pressed and confirm IP address setting on PC that is
correct.
1 BLINK: Operation timeout Normal operation
2 Sending mode in jumbo frame | Sending mode in non-jumbo frame
3 BLINK: Data verification is fail | No operation
in receiving mode
ON: Port is established
Note:

DIPSW setting must not be changed during operation in processing.

More details about each test mode are follows.
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2.1 Sending mode
In this mode, 32 GB data will be transferred from FPGA development board to PC, and
“recv_tcp_client_10G.exe” application will operate on PC for data verification. If data value is
not correct, test application will show error message on console.

User can select 2 transfer packet sizes by DIPSW[1] setting, i.e. 1456 data byte for running
with unsupported Jumbo frame PC, and 8960 data byte for running with supported Jumbo
frame PC. User can confirm this setting by monitoring LED2 status.

The operation sequence for sending mode is shown as follows.

1) TOE10G-IP within FPGA development board initializes parameters in system such as
packet size, transfer size, MAC address, and IP address. Then, the system waits open
connection from PC.

2) Test application on PC opens connection to connect with FPGA development board, and
then waits data sending.

3) TOE10G-IP starts to send 4 GB data to PC for 8 times (8x4GB = 32 GB) while PC verifies
received data that is correct.

4) After all data are transferred, TOE10G-IP sends packet to close connection.

5) PC sends acknowledgement to close connection. Then, operation will repeat from Step2)
to Step5). The operation can be cancelled when test application on PC is cancelled by
user.

2.2 Receiving mode
In this demo, data will be transferred from PC to FPGA development board. By running
“send_tcp_client_10G.exe” application on PC, data will be sent out until total numbers of
transferred data equal to setting value. This test can run in 2 modes, i.e. performance test and
data verification.

In performance test, all ‘0’ data will be sent out from PC to reduce PC resource and run in the
best performance condition. Verification module within FPGA development board will be OFF
to disable data verification module.

In data verification mode, 32-bit increment data will be generated from PC to check data
reliability. Verification module within FPGA will be ON to verify all received data. LED error will
blink if any error is detected. Verification ON/OFF within hardware is set from DIPSW[2] while
test application can set the option in command line to ON/OFF function to generate test
pattern.

The operation sequence for receiving mode is follows.

1) Similar to Step 1) in Sending mode.

2) Test application on PC opens connection to connect with FPGA development board, and
then start transferring all ‘0’ or increment data out until complete.

3) TOE10G-IP receives data and verifies data if enable.

4) After all data are transferred, Test application sends packet to close connection.

5) TOE10G-IP sends acknowledgement to close connection. This mode will run only one
time, not in loop like Sending mode.
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3 PC Setup

Before running demo, user needs to setup network setting on PC as follows.

3.1 IP Setting

Connect using: 10-Gb LAN connection

You can get IP settings assigned automatically if your network supports
I S Irtel(R) Ethemet Server Adapter X520.2 I thes capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings.
Corfigure. . ") Obtain an IP address automatically
This connection uses the following items:

) Use the following 1P address:]

Wl " Client for Microscft Networks a2

¥ /8005 Packet Scheduer it il
Cd gﬁleand Prrter Shanng for Microsoft Networks Subnet mask: 255 . 255 .
W] s Intemet Protocol Version & (TCP/1PvE

BN irtemet Protocal Version 4 (TCP/1Pv4) Defauit gateway:
& Link-Layer Topology Discovery Mapper [0 Driver
W - Link-Layer Topalogy Discovery Responder Cbtain DNS server address automatically

@ Use the following DNS server addresses:

. et rS e

Descrption Alternate DINS server:
Transmission Control Protocol/Intemet Protocol, The default
wide area network protocol that provides communication

across diverse interconnected networks. [ validate settings upon exit

Figure 3-1 IPv4 Setting

- Open Local Area Connection Properties of 10-Gb connection, as shown in left window of
Figure 3-1.

- Select “TCP/IPv4” and then click Properties.

- Set IP address = 192.168.7.25, and Subnet mask = 255.255.255.0, as shown in right
window of Figure 3-1.
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3.2 Speed and Frame Setting

Netwaorking lSh_am_g|

You have made changes to the properties of this connection,
Connect using: If you proceed your changes will be lost.

"
I PACHE) Gt Sutver At Srinie Do you wish to proceed?

This connection uses the following items:

Tl g o Client for Microsaft Networkes

W [Bl005 Packet Scheduler

v .@ File and Printer Sharing for Microsoft Networks

W] s jrtemet Protocol Version 6 (TCP/IPvE)

b ntemet Protocol Version 4 (TCP/1Pv4d)

W] s Link-Layer Topology Discovery Mapper 140 Driver
W s Link-Layer Topology Discovery Responder

[ ipstal., | [ Uninstal |
Description
Allows your computer to access resources on a Microsoft
networlc.

| [ Concal |

Figure 3-2 Network Configure

- On Local Area Connection Properties window, click “Configure” as shown in Figure 3-2.
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amge Send Wi
Large Send Cffload V2 (IPv6)
Locally Administered Address
Log Link State Evert
Perormance Options
Priority & VLAN

“Jumbo Packet
Enables Jumbo Packet capabilty for TCP/IP packets. In stuations
where large packets make up the majority of traffic and
additional latency can be tolerated, Jumbo Packets can reduce
CPU utilization and improve wire efficiency.
Jumbo Packets are larger than standard Ethernet frames, which
are approximately 1.5k in size.

@ HOTE: Changing this setting may cause a momentary
i05% of connectivity.

-~

-

Link Speed and Duplex Ssttings

i

Intel{R) PROSet Version: 19.151.0

Link Status
@ Speed: 10.00 Gbps./Full Duplex
Speed and Duplex:
| Identfy Adapter.. |

Speed and Duplex Setting: By default, intel® adapters are set  #
to automatically detect and negotiate speed and duplex settings |- ‘
A setting other than Auto Negotiation restricts what the adapter
advertises during auto-negofiation.

Temperature: Displays temperature state if the adapter has a
temperature sensor,

SFP+ Modules: =

Lok ][ concel |

] | cancel

| ox

Figure 3-3 Link speed and Jumbo frame setup

- On Advanced Tab, select “Jumbo Packet” and then set Value to “9014 Bytes” for Jumbo
Frame support or set value to “Disabled” for non-Jumbo Frame support, as shown in left

window of Figure 3-3.

- On Link Speed, select “10 Gbps Full Duplex” for running 10-Gigabit transfer test, as shown

in right window of Figure 3-3.
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Settings: .
Intemupt Moderation ~|| Propemes
!.Jw‘nbo Packet w L - J

Large Send Offioad V2 (IPv4) |

Configures the adapter to use settings that can improve adapter
performance.

Y

Figure 3-4 Performance Options

Performance Oﬂ‘ﬁﬂns e — i— \g

jLowisiency Intemup s

properbes |

Enabies adaplers to bypass interrupt moderation and immediately <

generate an interrupt vwhen certain TCP packels arrive, allowing |
the system to handle the packe! more quickly. Certain appiications |
will have faster access to network data because of the reduced |
dala latency. |

'i.':g NOTES:

» [ this option is enabled, system CPU utiization may

-

Arranes

(@ Use for packets with TCP PSH flag
) Use for these TCP ports:
Add
Remove
Configures which packets bypass interrupt moderation and ot
trigger immediate interrupts. |
Use for packets with TCP Any incoming packet with the | =
PSH flag: TCP PSH flag will trigger an |
immediate interrupt. The PSH
flag is set by the sending
device.
Lo J[ concel |

- On Advanced Tab, select “Performance Options” and click “Properties” button.
- On “Performance Options” window, select “Low Latency Interrupts” and click “Properties”

button.

- On “Low Latency Interrupts” window, select “Use Low Latency Interrupts” and click “OK”

button.

- Click “OK” button to save and exit all setting windows.
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3.3 Power Option Setting

Adjust your computer's settings

¥ Action Center
W Backup and Restors
B Credential Manager
i Desktop Gadgets
IR Display

i Fonts
&% Indexing Options
&2 Keyboard

F Mouse

£ Parental Controls

3 Administrative Tools
fﬁ@ BitLocker Drive Encryption
7 Date and Time
= Device Manager
3@" Ease of Access Center
o Getting Started
Intel(R) HD Graphics
[ Location and Other Sensors
:i: Network and Sharning Center

M Performance Information and Toals

‘ @ [:d » Control Panel » All Control Panel ftems » - Szgrch Control Pane!

Viewby: Small icons =

g AutoPlay

I;_l Color Management
kg Default Programs

ms Devices and Printers
r Folder Options

013- HomeGroup

1 Internet Options

M Mail

= Notification Area lcons

’_ Personalization

[@ Power Options | Bl Programs and Features

i’ Recovery

L= Phone and Modem

& Resltek HD Audio Manager & Region and Language

Figure 3-5 Power Options

- Open Control Panel and select Power Options as shown in Figure 3-5.
- Change setting to High Performance as shown in Figure 3-6.

B 2 00

Kl » Cortrtans » A1 ContrtPanei s » PowerOpiors <4y | o comviione |
@.

Control Panel Home
Select a power plan

Power plans can help you maximize your computer's perfarmance or conserve energy. Make a plan
active by selecting it, or choose a plan and customize it by changing its power settings, Tell me more

about power plans

Require a password on wakeup

Choose what the power button
does

Create a power plan Preferred plans

@ Choose when to turn off the | Balanced (recommended)
display Automatically balances performance with energy consumption on capable hardware,

Change plan settings

W Change when the computer
sleeps

") Power saver Change plan settings

Saves energy by reducing your computer's performance where possible,

Hide additional plans

@ High performance Change plan settings
Favors performance, but may use more energy.

i sl
3E8 3150

Personalization

User Accounts

Figure 3-6 High Performance Option
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4 How to run demo
Both Sending and Receiving demo requires same steps to set up hardware as follows.

- Connect micro USB cable from FPGA development board to PC, and connect power
supply to FPGA development board.
T

= 53
= ;lr PGA TRACE

Py (bt .

Power Cable to J36

Figure 4-2 Power cable connection

- Insert 10-Gigabit SFP+ DAC or SFP+ transceiver with optical cable between SFP+ Port A
and PC.

Figure 4-3 SFP+ cable connection

- Set up network setting on PC, following Topic 3.
- Power on FPGA development board.
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- Open “Clock Controller” application which is provided in Arrial0 SoC release package.
Select Si5338(U50) tab, and set CLK3 value to be “322.265625". Click “Set” button to
program clock to be 322.265625 MHz, as shown in Figure 4-4.

@ C‘#o:k ﬁmtmﬂﬂ @

/AN O[S RYA)
&
| sisaaaU42) | sisaza(uag) | Si533B(LSD)

Register Freguency (MHz) D Dizable Al
s e CLKO 125 000000 7] Disable CLKO
CLit | 270000314 Fiiia S e i 10

e || O eRNe CLK2 | 99993806 [ pisable CLK2
CLK3 522 265625 cLKS Il Disabi CLK3

F_wco: 2578125000 MHz

Defat | | Resd | | set | | impont

Meszages

Connected to the target

Figure 4-4 Reference clock programming

- Open Quartus Programmer, select SOF file, and program file to FPGA development board,
as shown in Figure 4-5.

o
File Edt View Processng Tools Wndow Help 9 Search attera.com ° |
2 Hardware Setup_.. | [USB-Blasterll [USB_1] Mode: [ITAG =] Progress: ’ 1MW

H Enable realtime ISP to allow background programming when available
b File Device Checksum Usercode Program/ Verify | Blank- Examine Security | Erase
et Configure Check Bit ¢
i DJ/TOE10G-IP/Test/TOET..  10as065n340e2sge2 1D29F052 FFFFFFFF r E = F J=
i <nones SOCVHPS 00000000 <nones r E BE F B
<nones EM2210Z 00000000 <nanes = E r = = =
8 Auto Detect <nones EM2210Z 00000000 <nanes = E r = E =
_ Xosee |
U add File | d| | 2
4 Change File =
u@ Save Fis
7 Add Device...
1l U
1 pown | 10AS066NIF40E2 SOCVHPS 5M2210Z SM2210Z
DD
4
=
A

Figure 4-5 Program SOF File
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- Since the reference design uses evaluation IP of 10G EMAC, warning message will be
displayed after programming completely as shown in Figure 4-6. Reference design can
run about 20 mins.

%, openCore Plus Status x|

Click Cancel to stop using OpenCore Plus IP.

Time remaining: unlimited

Cancel

Figure 4-6 Warning message of OpenCore Plus IP

- Press StartSW at S3 position (as shown in Figure 2-3) to initialize parameter in system,
and then LEDO will turn on, as shown in Figure 4-7 and Figure 4-8 following DIPSW bit0
setting.

Figure 4-8 LED Status after push StartSW when DIPSW[O] OFF (Jumbo frame)

Now system is ready to transfer data. The step to test Sending and Receiving data is
described in the next topic.

Note: Demo transfer performance depends on Test PC performance within user platform that
is high enough to send and receive 10-Gigabit data through Ethernet.
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4.1 Run Sending Demo
Sending demo runs in forever loop and user needs to cancel the application to stop the test.

4.1.1 Non-Jumbo frame mode

- Set DIPSWIJ1] = ON to run Sending demo.

- Set DIPSW[0] = ON and confirm that LED2 status is OFF.

- Open “command prompt” on PC, and run “recv_tcp_client_10G” test application by
following command
>> recv_tcp_client_10G <FPGA IP address> <FPGA port number> <number of data in
packet>
For example,
>> recv_tcp_client_10G 192.168.7.42 4000 1456
Note: This demo fixes IP address, port number, and data transfer size. So, please do not
change any value without HDL code modification.

- Test application displays current numbers of packet, and time usage with performance is
displayed at the end of each loop transfer, as shown in Figure 4-9.

- User can cancel operation by pressing “Ctrl+C”.

ity Command Prompt - recv_tcp_client_10G 192.168.7.42 4000 1456 = |E[|£|

B:\TGElEG—IP\Enftware1®ecu_tcp_client_lﬂG 192.168.7.42 40688 1455] ‘J

PFEE@ Start Receive Check [EREE
Server: 192.168.7.42,. 4888, Recv_Len: 1456

[INFO]1 Waiting for connection ...
System connected

986.318 MB
1.863 GB
2.821 GB
3.1 GB
4.'718 GB

28.499 GB
29.546 GB
38.549 GB
31.45Y GB

[INFO1 Spend 32.98 Second<s? for receiving 32.888 GByte(s>
[IMNF0O1 Receiving Data Rate: 1841 .8988 MByte{(s)- Sec

[INFO1 Waiting for connection ...
System connected

Figure 4-9 Non-Jumbo frame Sending Demo
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4.1.2 Jumbo frame mode

[ Command Prompt - recv_tcp_client_10G 192.168.7.42 4000 8960 = | DIEI

E:\TGEiBG—IP\Euftware1Pecu_tc2_client=1ﬂﬂ 192.168.7.42 4888 E?EEI 'J

@ Start Receive Check (@R
Server: 192.168.7.42,. 4888, Recv_Len: 8968

[INFO1 Waiting for connection ...
System connected

1.163 GB
2.329 GB
3.495 GB

28.813 GB
29.988 GB
31.146 GB

Set DIPSW[1] = ON to run Sending demao.

Set DIPSWI[0] = OFF and confirm that LED2 status is ON.

Open “command prompt” on PC, and run “recv_tcp_client 10G” test application by
following command

>> recv_tcp_client_10G 192.168.7.42 4000 8960

Note: This demo fixes IP address, port number, and data transfer size. So, please do not
change any value without HDL code modification.

Message during test application and how to cancel operation are similar to Non-Jumbo
frame mode.

LINFO1 Spend 28.27 Second{z> for receiving 32.888 GBytels)
[INFO1 Receiving Data Rate: 1.2155% GByte(s)-Sec

[INFO1 Waiting for connection ...
Syztem connected

Figure 4-11 Jumbo frame Sending Demo
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4.2 Run Receiving Demo

4.2.1 Performance test mode
- Set DIPSWI[1] = OFF to run Receiving demo.
- Set DIPSW[2] = ON to disable verification module.
- Open “command prompt” on PC, and run “send_tcp_client_10G” test application by
following command
>> send_tcp_client_10G <FPGA IP address> <FPGA port number> <transfer size in
60kbyte unit> <mode>

o Similar to Sending demo, IP address and port number cannot change without HDL
code modification.

0 User can set transfer size in 60kByte unit which is buffer size in test application. In
this example, 559241 means 32 GB data is transferred. Valid range of transfer size
is1—-559241.

o0 Mode: ‘0- All ‘O’ patterns are sent for performance test.

For example,
>> send_tcp_client_10G 192.168.7.42 4000 559241 0

- Test application displays “...” during transferring packet, and time usage with performance
is displayed when complete data transfer, as shown in Figure 4-14.

FrcommandPrompt =101 ]

|D:\TOEIEG—IP\Suftwarelsend_tcp_client_lﬂﬂ 192.168.7.42 4888 559241 E_I jl

Figure 4-13 Command line for receiving demo on Performance test mode

FoCommandPrompt =10| x|

@ Start Send Check EERE —
Server: 192.168.7.42, 4888, Send_Cnt: 559241,[3&nd_ﬂrf: DIEI

[INFO]1 Waiting for connection ...
System connected

[INFO1 Sending Package ...

LINFO1 Spend 27.88 Second<s> for sending 32768 MBytels>
[INFO1 Sending Data Rate: 1235.96 MBytedls)-sSec

F:\TOEiBG—IP\Euftware)

Figure 4-14 Receiving Demo on Performance test mode
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4.2.2 Verification mode
- Set DIPSW|[2] = OFF to run Receiving demo.
- Set DIPSW]3] = OFF to enable verification module.
- Open “command prompt” on PC, and run “send_tcp_client_10G” test application by
following command
>> send_tcp_client_10G <FPGA IP address> <FPGA port number> <transfer size in
60kbyte unit> <mode>

o Similar to Sending demo, IP address and port number cannot change without HDL
code modification.
0 User can set transfer size in 60kByte unit which is buffer size in test application. In
this example, 559241 means 32 GB data is transferred. Valid range of transfer size
is 1 —559241.
0 Mode: ‘1’- 32-bit increment data are sent for data verification.
For example,

>> send_tcp_client_10G 192.168.7.42 4000 559241 1

- Test application displays “...” during transferring packet, and time usage with performance
is displayed when complete data transfer, as shown in Figure 4-16.

- LEDS3 will blink if any error data detects from Verification module.

Fcommandprompt =loix]
:\TOE1BG-1P~\Software}send_tcp_client_10G 192.168.7.42 4808 559241 1 EY
Figure 4-15 Command line for receiving demo on Verification mode
Teommandpompt _lo)x
PE@ Start Send Check BER =

Seprver: 192 _168.7.42, 4888, Send_Cnt: 559241,|§Ena_ﬂrf: EHl

[INFO1 Waiting for connection ...
System connected

[INFO1 Sending Package ...

LINFOQ Spend 27.78 Secondi{z} for sending 32768 ﬁﬁyte(s)
[INFOQl Sending Data BRate: 1236.6% MBytedlz ) Sec

P:\TOEiEG—IP\EuthaPE}
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Figure 4-16 Receiving Demo on Verification mode
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5 Revision History

Revision Date Description
1.0 19-May-16 Initial version release

1.1 18-Nov-16 Update Figure 1-1
18-Nov-16
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